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A SYSTEM FOR INTEGaRATED MOBILE DEVICES 

Field o£ Inven-blon 

The present invention relates to a system for mobile 
devices, and more specifically, to a system for a 
5 plurality of integrated mobile devices. 

Background of the Inven'bion 

A conventional data collection system may include a 
mobile unit utilizing applications software to collect and 
process data by a sequence of automated and/or manual 

10 operations. A typical automated process is the non- 

contact scanning of bar code data by means of a cyclically 
deflected laser beam or an image photosensor of the CCD 
type. Once a valid bar code reading has been obtained, a 
keypad may be manually operated to indicate an associated 

15 quantity. The user may then manually initiate a further 

operation, for example, the on-line transmission of the 


data to a remote host computer by a known means such as a 
radio frequency communications link. 

The conventional data collection system typically 
includes one or more clients for collecting data and a 
centralized computer to concentrate the data. For a large 
data collection system (i.e., parcel tracking, census 
taking, meter reading, etc.), a human workforce that 
collects the data is large and geographically distributed 
across physical buildings, cities, and states. A data 
collection workforce uses the mobile units to automate the 
data collection process. 

The conventional mobile unit transfers the collected 
data by communicating with another computer. Typically, 
the mobile unit has enough technical capability to perform 
all communications functions with respect to interfacing 
directly with the other computer without relying on still 
another computer to act as a mobile unit controller. 

Summary of tiie Invention 

A communication system in accordance with the present 
includes a data concentrator computer, a gateway device 
.for communicating with the data concentrator computer, a 
first mobile data acquisition device communicating with 
the gateway device, and a second mobile data acquisition 
device communicating with the gateway device- The gateway 


device allows direct communication between the first and 
second mobile data acquisition devices without 
communication with the data concentrator computer. 

Another communication system in accordance with the 
present invention includes a data concentrator computer, 
mailbox for communicating with the data concentrator 
computer, a first mobile data acquisition device 
communicating with the mailbox, and a second mobile data 
acquisition device communicating with the mailbox. The 
mailbox allows peer to peer communication between the 
first and second mobile data acquisition devices without 
communication with the data concentrator computer. 

A computer program product in accordance with the 
present invention allows communication between a plurali 
of mobile devices. The computer program product includes 
a first instruction for activating a first mobile device; 
a second instruction for requesting a roll call from a 
gateway device by the first mobile device; a third 
instruction for broadcasting a please identify message to 
a second mobile device and a third mobile device; and a 
fourth instruction for providing peer to peer 
communication between the first mobile device and the 
second and third mobile devices. 


Brief Description of the Drawings 

The foregoing and other features of the present 
invention will become apparent to one skilled in the art 
to which the present invention relates upon consideration 
5 of the following description of the invention with 

reference to the accompanying drawings, wherein: 

Figs. 1 and 2 are a schematic representation of an 
example system in accordance with the present invention. 

Description of the Preferred Embodiment 

10 A system in accordance with the present invention may 

manage two or more mobile devices performing a business 
data collection application with batch, near real time, 
and real time communication and thereby increase resource 
utilization/efficiency of an information technology 

15 infrastructure. The resource utilization increase is due 

to mobile devices being programmed to communicate 
asynchronously to meet the operational needs of the 
business application. 

A conventional business application of a mobile 

20 device may communicate with a centralized computer to 

store and/or forward collected data to another computer. 
In addition, the centralized computer may perform 
additional overhead functions during a communication 
session with the mobile device. Some overhead functions 


may be messaging to synchronize time, collect device 
management information, and verify the correct 
level/version of a software application. 

If a centralized computer is located in close 
proximity to the mobile devices, network and computer 
resource utilization may not be greatly impacted due to 
local area networks having excess capacity to manage more 
data. Further, the cost to operate a local area network 
is less than a wide area network. When a mobile device 
communicates with a central computer over a wide area 
network, increasing costs for data network services may be 
incurred. 

A system in accordance with the present invention 
performs asynchronous communications by creating an 
efficient communication method to reduce utilization of 
information technology resources such as networks and 
computer communications without adding more computers to 
perform local communications management of the mobile 
devices. Using an integrated architecture for the mobile 
devices, a mobile device services gateway may provide a 
service for temporarily storing data. The mobile device 
services gateway may become a mailbox for all of the 
mobile devices to communicate between each other. Peer to 


peer mobile communication is thus provided by the mobile 
device services gateway. 

Peer to peer communication may begin with one mobile 
device initiating a predetermined message to the mobile 
device services gateway. The mobile devices services 
gateway broadcasts the message to the other active mobile 
devices. Each active mobile device responds to the 
predetermined message and performs a specific function 
related to the predetermined message. The mobile device 
services gateway collects the mobile device responses and 
notifies the initiating mobile device when all other 
active mobile devices have responded. The initiating 
mobile device thereby retrieves all of the collected data. 

If the next step is to communicate with a central 
computer, then one communication session with the central 
computer is performed by the initiating mobile device 
through the mobile device services gateway. Two 
conventional approaches have been available to perform 
this function in a conventional environment. 

One conventional approach docks the mobile devices 
for communications and charging in cradles. The cradles 
are connected to an intermediate computer for collecting 
data and managing the mobile devices. The intermediate 
computer controls communications to the central computer. 


The other conventional approach directly attaches a 
cradle to a modem and a central computer for remote 
communication. The cradle electrically connects the 
mobile devices with the modem and central computer- Each 
mobile device initiates a communication session with the 
central computer. If a second mobile device communicates 
with the central computer when the first mobile device is 
docked, and the software program allows communication 
during that session, then two mobile devices communicate 
concurrently with the central computer. If the software 
program does not allow concurrent communication, then the 
mobile device communicates independently at a different 
time period. These two conventional approaches perform 
independent communication sessions with an intermediate or 
central computer managing those sessions. 

The system in accordance with the present invention 
controls mobile device asynchronous communication in the 
mobile device and the mobile device services gateway 
without any impact to an external network. A mechanism 
for controlling mobile device asynchronous communication 
may be performed by a remote intermediate or centralized 
computer. The communication may extend into the 
facilities information technology networking 
infrastructure or the wide area network. When the 


communication extends beyond a mobile device, there 
necessarily are additional and redundant costs for the 
networking services . 

Conventional mobile device cradles do now allow 
inter-process, or ^^peer to peer", communication between 
mobile devices. Thus, a cradle with more processing 
capabilities, such as the mobile device services gateway 
in accordance with the present invention may fulfill this 
function. The system may locally manage mobile devices 
and communicate with a centralized computer- The system 
defines a mechanism for controlling and monitoring each 
mobile device. More specifically, the system controls and 
monitors mobile devices by asynchronously communicating 
with a centralized computer. 

The mobile device services gateway provides a service 
for temporarily storing data. The temporary data storage 
may thus become a mailbox for all mobile devices to 
communicate between each device. This peer to peer mobile 
communication is thereby established by the mobile device 
services gateway. 

One scenario provided for by the system may have one 
mobile device initiating a predetermined message to the 
mobile device services gateway. The mobile device 
services gateway may broadcast the predetermined message 


to the other active mobile devices. Each active mobile 
device may respond to the predetermined message and 
perform a specific function related to the predetermined 
message. The mobile device services gateway may collect 
the mobile device responses and notify the initiating 
mobile device when all other active mobile devices have 
responded. The initiating mobile device may thereby 
retrieve, for example, the data collected by all of the 
active mobile devices. A next instruction may be to have 
the initiating mobile device transfer the collected data 
to a central computer. One communication session between 
the initiating mobile device and the central computer may 
then be performed. 

Another scenario, describing the relationships 
between the components, is described below to put the 
above example into perspective. The example is termed a 
^^Roll Call"'. A mobile device function may be termed ^^Am I 
Alive?" describing whether a mobile device is programmed 
to communicate. ^^Am I Alive?'' may be a generic set of 
communication functions that the system uses. 

The Roll Call example is shown in Fig. 1. The 
example system 100 begins with step 110. In step 110 a 
mobile device 40 at a site ^^wakes up" for an ^^Am I Alive?" 
transmission. By definition in this example, a mobile 
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device 40 may only initiate the ""Am I Alive?" transmission 
if it has no data to transmit to a data concentrator 
computer 60. Following step 110, the system 100 proceeds 
to step 120. 

In step 120 the system 100 transmits a ""Roll Call" 
command from the mobile device 4 0 to a mobile device 
services gateway 70. The '"Roll Call" command is a query 
request. Following step 120, the system 100 proceeds to 
step 130. In step 130, the system 100 queues the ''Roll 
Call" command at command queue 7 4 of a mailbox 72 of the 
mobile device services gateway 70. Following step 130, 
the system 100 proceeds to step 140. In step 140, the 
system 100 services the '"Roll Call" command when all host 
connections are closed. The mobile device services 
gateway may also flush any device IDs that are in a roll 
call data portion 7 6 of the mailbox 74. These device Ids 
may be left over from a previous ''Am I Alive?" session. 
Following step 140, the system 100 proceeds to step 150. 

In step 150, the mobile device services gateway 7 0 
services the Roll Call command by broadcasting a "Please 
Identify" message to each active mobile device 50. 
Following step 150, the system 100 proceeds to step 160. 
In step 160, each active mobile device 50 transmits a 
device ID to the mobile device services gateway 70. Each 
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active mobile device 50 may also update its last roll call 
timestamp, which generally is defined by the Mobile Device 
responding to a roll call request^ not the mobile device 
actually communicating with the data concentrator 
computer 60. Following step 160, the system 100 proceeds 
to step 170. 

In step 170, the mobile device services gateway 70 
adds each device ID received from the active mobile 
devices 50 to the mailbox 72. A timeout threshold may 
determine how long the mobile device services gateway 7 0 
waits following a last response before the gateway 
considers a broadcast complete. Following step 170, the 
system 100 proceeds to step 180. 

In step 180, the mobile device services gateway 70 
may construct a message for reply to the initiating mobile 
device 40. The message may contain the device IDs of all 
other active mobile devices 50 that have responded to the 
broadcast of step 150. At this point, the local data 
collection and aggregation of Fig. 1 is complete. 

Following step 180, the system 100 proceeds to 
step 190 of Fig. 2. In step 190, the initiating mobile 
device 40 begins a conversation with the data concentrator 
computer 60. Following step 190, the system 100 proceeds 
to step 200. In step 200, the data concentrator computer 


-12- 


sends a ""Please Identify" message to the initiating mobile 
device 40 through the mobile device services gateway 70. 
Following step 200^ the system 100 proceeds to step 210. 

In step 210, the initiating mobile device 4 0 sends an 
Identify Response message to the data concentrator 
computer 60 indicating that a Roll Call is available for 
transmission. Following step 210, the system 100 
proceeds to step 220. In step 220, the data concentrator 
computer 60 checks whether the flag is set. If the flag 
is set, the data concentrator computer 60 issues a ""Send 
Roll Call'' message to the initiating mobile device 40 
through the mobile device services gateway 7 0 to send 
roll-call data. Following step 220, the system 100 
proceeds to step 230. 

In step 230, the initiating mobile device 40 sends 
the roll call data to the data concentrator computer 60 
through the mobile device services gateway 70. Following 
step 230, the system 100 proceeds to step 240. In 
step 24, the data concentrator computer 60 parses the data 
and stores the data in a history log file. Following 
step 240, the system 100 proceeds to step 250. In 
step 250, the initiating mobile device 40 sets a Last Roll 
Call Timestamp in the mailbox 72 of the mobile device 
services gateway 70. 


To further understand the example ^^Roll Call" 
scenario. Table 1 below describes the messaging context 
between the various components (40, 50, 60, 70) of the 
example system 100. The text in italics represents more 
than one Mobile Device operating asynchronously- 
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Table 1 - ^^Roll Call^^ Message Itethod 


Sequence 

Mobile 
Device User 

Ini'blati.ng 
Mobile Device 

Other Mbbile 
Devices 

Mbbile 
Gateway 

Data 
Concentrator 

01 

Mobile Device 
has not 
communicated 
in the past 
24 hours 





02 


Software 
application 

timer initiates 
program process 
to prepare ^^Am I 
Alive" message 




03 


Software 
Application 
sends "Roll 
Call" message to 
Mobile Device 
Services Gateway 




04 


Software 
Application 
remains in 
listen mode for 
^^Roll Call Done" 
Message 




05 




Mobile Device 

Services 

VJd U- W CL. Y 

receives and 
queues "Roll 
Call" message 


06 




Mobile Device 
Services 
Gateway 
completes all 
current 
requests and 
closes all 
connections 
with Mobile 
Devices 


07 




Mobile Device 
Services 
Gateway deletes 
existing Roll 
Call mailbox 
list and 
creates new 
Roll Call 
mailbox list 
with Device ID 
of initiating 
Mobile Device 
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Sequence 

Mobile 
Device User 

Inlblabing 
Mobile Device 

Otlier Mobile 
Devices 

Mobile 
Device Services 
Gateway 

Data 
Concentrator 

08 




Process ^^Roll 
Call" message 
by broadcasting 
{multiple times 
over time 
period) 
^'Respond to 
Roll Call" 
message to 
other Mobile 
Devices 


09 



Receives 

broadcast message 
from Mobile 
Device Services 
Gateway for 
"Respond to Roll 
Call'' 



10 



Determines if 
"Last Am I Alive" 
transmission 
times tamp is 
within a 
programmed 
predetermined 
window 



11 



If "Last Am I 
Alive" 
transmission 
timestamp, sends 
to Mobile Device 
Services Gateway 
"Respond to Roll 
Call" message 
with information 
such as: Device 
ID and other site 
or application 
specific data 



12 




Receives Mobile 
Device "Respond 
to Roll Call" 
message 


13 




Sends 

Acknowledgemen t 
message to 
Mobile Device^ 
"Respond to 
Roll Call" 
Message 
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Sequence 

Mobile 
Device User 

Inltia-bing 
Mobile Device 

Other Mobile 
Devices 

Mobile 
Device Services 
Gateway 

Data 
Concentrator 







14 



Receives from 
Mobile Device 
Services Gateway 
"Respond to Roll 
Call'' 

a cknowl edgemen t 
and resets "Last 
Am I Alive'' 
transmission 
times tamp 

Updates Roll 
Call mailbox 
list with 
Mobile Device 
ID and "Am I 
Alive" 
transmission 
times tamp 


15 



Software 
application 
remains in listen 
mode for "Roll 
Call Response" 
Message 

Sends 

a ckn o wl edgemen t 
message to 
Mobile Device 
for receipt of 
"Respond to 
Roll Call" 


16 



Receives "Roll 
Call Response" 
a cknowl edgemen t 
message from 
Mobile Device 
Services Gateway 

Updates "Am I 
Alive Group" 
list values of 
Mobile Device 
last 

communica tion 
session 
times tamp and 
Device ID 


17 




After waiting 
for Mobile 
Devi ce' s 
"Respond to 

Rr> 7 7 r*^ 7 7''' 

message ^ the 
Mobile Device 
Services 
Gateway sends 
"Roll Call 
Done" message 
to all Mobile 
Devices who 
were updated in 
the Roll Call 
mailbox list 


18 



Receives "Roll 
Call Done" 
message from 
Mobile Device 
Services Gateway 
and listens for 
"Receives Roll 
Call Mailbox List 
Done" message 

Performs 
synchronization 
of last 
communication 
time St amp for 
the Mobile 
Device that 
responded. 
(Set all device 
ID'S last 
time St amp in 
group to be the 
same) 
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Sequence 

Mobile 
Device User 

IniUa'bing 
Mobile Device 

Other Mobile 
Devices 

Mbbile 
Device Services 
Gateway 

Data 
Concentrator 





oenQS Koii v^axjL 
Mailbox to all 
Mobile Devices 
who responded 
to "Response to 
Roll" call 


20 


Receives Roll 
Call mailbox 
list from Mobile 
Device Services 
Gateway 

-Receives Roll 
Call mailbox list 
from Mobile 
Device Services 
Gateway 



21 


Sends "Received 
Roll Call 

Mailbox List" 
. message to 
Mobile Device 
Services Gateway 

Sends Receives 
Roll Call Mailbox 
List^^ message to 
Mobile Device 
Services Gateway 



22 




Receives 
"Received Roll 
Call Mailbox 
List" message 
and sends 
acknowledgement 
to otner Mobile 
Devices and/or 
initiating 
Mobile Device 


23 


Receives Mobile 
Device Services 
Gateway 

Received Roll 
Call Mailbox 
List" 

acknowledgement 

Receives Mobile 
Device Services 
Gateway Received 
Roll Call Mailbox 
List'' 

acknowledgement 



24 


Stores "Am I 
Alive" 

transmission 
times tamp with 
most current 

time in Roll 
Call Mail List 

Stores ''Am I 
Alive'' 
transmission 
times tamp with 
most current time 
in Roll Call Mail 
List 



25 


Sends Data 
Concentrator "Am 

T All " ^ ^ A ct^ 
r^j. ^ V c LUC o o a ^ 




26 




Processes 
initiating 
Mobile Device 
communication 
Recjuest 


27 





Receives "Am I 
Alive" message 
from Mobile 
Device 
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Sequence 

Mobile 
Device User 

Initxa-blng 
Mobile Device 

Other Mobile 
Devices 

Mobile 
Device Services 
Gateway 

Concentrator 

28 





Sends Mobile 
Device "Am I 
Alive message 
acknowledgement 

29 




Process Data 
Concentrator 
coitimunication 
to initiating 
Mobile Device 


30 


Receives Data 
Concentrator "Am 

I Alive" message 
acknowledgement 




31 


Sends Data 
Concentrator "Am 
I Alive" group 
list 




32 




Processes 
initiating 
Mobile Device 
communications 
to Data 
Concentrator 


33 





Receives Mobile 
Device "Am I 
Alive" group list 

34 





Sends "Am I 
Alive" group list 
ac knowl edgement 
to initiating 
Mobile Device 

35 




Processes Data 
Concentrator 
communication 
to initiating 
Mobile Device 

Processes Mobile 
Device "Am I 
Alive" group list 
into log files 

36 


Receives Data 
Concentrator "Am 
I Alive" group 
list 

acknowledgement 




37 


Updates "Am I 
Alive" last 
transmission 
timestamp to 
current time in 
group list and 
for the Mobile 
Device 
application 
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Sequence 

Mobile 
Device User 

Initiating 
Mobile Device 

Other Mobile 
Devices 

Mobile 

Device Services 
Gateway 

Data 
Concentrator 

38 


Sends Mobile 
Device Services 
Gateway 

"Confirmed Roll 
Call Timestamp" 
message 




39 




Receives 
"Confirmed Roll 
Call Timestamp 
message 


40 




Sends 

initiating 
Mobile Device 
"Confirm Roll 
Call Timestamp" 
acknowledgement 


41 


Receives Mobile 
Device Services 
Gateway 

"Confirmed Roll 
Call 

Acknowledgement" 
message 




42 


Sends Mobile 
Device Services 
Gateway "Am I 
Alive" group 
list 




43 




Receives 
initiating 
Mobile Device 
"Am I Alive" 
group list. 
Replaces 
existing list 


44 




Sends 

initiating 
Mobile Device 
"Am I Alive 
group list 
acknowledgement 


45 


Receives Mobile 
Device Services 
Gateway "Am I 
Alive" group 
list 

acknowledgement 


Sends 

^""Con firmed Roll 
Call'' broadcast 
message to 
other Mobile 
Devices 
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Sequence 

Mobile 
Device User 

Inl-bla^ing 
Mobile Device 

Other Mobile 
Devices 

Mobile 
Device Services 
Gateway 

Data 
Concentrator 

46 


Turns off "Roll 
Call" listener 
for more 
messages 

Receives from 
Mobile Device 
Services Gateway, 
''Confirmed Roll 
Call'' broadcast 
message 



47 



Sends Mobile 
Device Services 
Gateway "Get 
Confirmed Roll 
Call" message 



48 




Receives other 
Mobile Devices 
"Get Confirmed 
Roll Call" 
message 


49 




Sends other 
Mobile Devices 
"Get Confirmed 
Roll Call" 
a cknowl edgemen t 


50 



Receives from 
Mobile Device 
Services Gateway, 
"Get Confirmed 
Roll Call" 
message 



51 




Sends other 
Mobile Devices 
"Am I Alive" 
group list 


52 



Receives from 
Mobile Device 
Services Gateway 
"Am I Alive" 
group list 



53 




Sends to other 
Mobile Device 
"Am I Alive" 
group list 
couplet e 
message 


54 



Receives from 
Mobile Devi ce 
Services Gateway, 
"Am I Alive" 
group list 
complete message 



55 



Updates "Am I 
Alive" last 
transmission 
times tamp 

Sends to other 
Mobile Devices 
"Received Roll 
Call Mailbox 
List Done" 
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Sequence 

Mobile 
Device User 

Initiating 
Mobile Device 

Other Mobile 
Devices 

Mobile 
Device Services 
Gateway 

Data 
Concentrator 

56 



Receives from 
Mobile Device 
Services Gateway^ 
'^Received Roll 
Call Mailbox List 
Done''' 
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Terminology used throughout this document is 
described in this section. To articulate a technical 
approach, definitions are used to describe the more 


common terms . 


Term 

Definition 

Mobile Device 

A data computing device that 
is portable and used by a 
human. The data computing 
device may have automated 
data input methods such as 
bar code readers, digitizers, 
voice recognition^, magnetic 
stripe readers, and optical 
character recognition 

Mobile Device Management 

The process of electronically 
managing the mobile device 
for the intent of collecting 
information or improving the 
common system functions. 
This may include but not be 
limited to software 
application updates, mobile 
device performance data, 
executing remote procedures 
(such as diagnostics or 
resource tools) 

Device and Group Specific 
Data 

Information relating to a 
geographical location of the 
system or system components 
(i.e.. Mobile Device, or 
Mobile Device Services 
Gateway) . The information 
may consist of (but not be 
limited to) site name, 
address, telephone number, 
networking properties , 
associated information 
technology devices, business 
usage rules, etc. 


An example communication system 100 in accordance 
with the present includes a data concentrator computer 
60^ a gateway device 70 for communicating with the data 
concentrator computer, a first mobile data acquisition 
device 40 communicating with the gateway device, and a 
second mobile data acquisition device 50 communicating 
with the gateway device. The gateway device 7 0 allows 
direct communication between the first and second 
mobile data acquisition devices 40, 50 without 
communication with the data concentrator computer 60. 

Another example communication system in accordance 
with the present invention includes a data concentrator 
computer 60, a mailbox 72 for communicating with the 
data concentrator computer, a first mobile data 
acquisition device 40 communicating with the mailbox, 
and a second mobile data acquisition device 50 
communicating with the mailbox. The mailbox 72 allows 
peer to peer communication between the first and second 
mobile data acquisition devices 40, 50 without 
communication with the data concentrator computer 60. 

A computer program product 100 allows 
communication between a plurality of mobile devices 40, 
50. The computer program product 100 includes: a 
first instruction 110 for activating a first mobile 
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device 40; a second instruction 120 for requesting a 
roll call from a gateway device 70 by the first mobile 
device 40; a third instruction for broadcasting a 
please identify message to a second mobile device 50 
5 and a third mobile device 50; and a fourth instruction 

for providing peer to peer communication between the 
first mobile device 4 0 and the second and third mobile 
devices 50. 

In order to provide a context for the various 
10 aspects of the present invention^ the following 

discussion is intended to provide a brief, general 
description of a suitable computing environment in 
which the various aspects of the present invention may 
be implemented. While the invention has been described 
15 above in the general context of computer-executable 

instructions of a computer program that runs on a 
computer, those skilled in the art will recognize that 
the invention also may be implemented in combination 
with other program modules. 
20 Generally, program modules include routines, 

programs, components, data structures, etc. that 
perform particular tasks or implement particular 
abstract data types. Moreover, those skilled in the 
art will appreciate that the inventive methods may be 


practiced with other computer system configurations, 
including single-processor or multiprocessor computer 
systems, minicomputers, mainframe computers, as well as 
personal computers, hand-held computing devices, 
microprocessor-based or programmable consumer 
electronics, and the like. The illustrated aspects of 
the invention may also be practiced in distributed 
computing environments where tasks are performed by 
remote processing devices that are linked through a 
communications argument model. However, some, if not 
all aspects of the invention can be practiced on stand- 
alone computers. In a distributed computing 
environment, program modules may be located in both 
local and remote memory storage devices. 

An exemplary system for implementing the various 
aspects of the invention includes a conventional server 
computer, including a processing unit, a system memory, 
and a system bus that couples various system components 
including the system memory to the processing unit. 
The processing unit may be any of various commercially 
available processors. Dual microprocessors and other 
multi-processor architectures also can be used as the 
processing unit. The system bus may be any of several 
types of bus structure including a memory bus or memory 
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controller, a peripheral bus, and a local bus using any 
of a variety of conventional bus architectures. The 
system memory includes read only memory (ROM) and 
random access memory (RAM) . A basic input /output 
5 system (BIOS) , containing the basic routines that help 

to transfer information between elements within the 
server computer, such as during start-up, is stored in 
ROM. 

The server computer further includes a hard disk 
10 drive, a magnetic disk drive, e.g., to read from or 

write to a removable disk, and an optical disk drive, 
e.g., for reading a CD-ROM disk or to read from or 
write to other optical media. The hard disk drive, 
magnetic disk drive, and optical disk drive are 
15 connected to the system bus by a hard disk drive 

interface, a magnetic disk drive interface, and an 
optical drive interface, respectively. The drives and 
their associated computer-readable media provide 
nonvolatile storage of data, data structures, computer- 
20 executable instructions, etc., for the server computer. 

Although the description of computer-readable media 
above refers to a hard disk, a removable magnetic disk 
and a CD, it should be appreciated by those skilled in 
the art that other types of media which are readable by 
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a computer, such as magnetic cassettes, flash memory 
cards, digital video disks, Bernoulli cartridges, and 
the like, may also be used in the exemplary operating 
environment, and further that any such media may 
5 contain computer-executable instructions for performing 

the methods of the present invention. 

A number of program modules may be stored in the 
drives and RAM, including an operating system, one or 
more application programs, other program modules, and 

10 program data. A user may enter commands and 

information into the server computer through a keyboard 
and a pointing device, such as a mouse. Other input 
devices (not shown) may include a microphone, a 
joystick, a game pad, a satellite dish, a scanner, or 

15 the like. These and other input devices are often 

connected to the processing unit through a serial port 
interface that is coupled to the system bus, but may be 
connected by other interfaces, such as a parallel port, 
a game port or a universal serial bus (USB) . A monitor 

20 or other type of display device is also connected to 

the system bus via an interface, such as a video 
adapter. In addition to the monitor, computers 
typically include other peripheral output devices (not 
shown), such as speaker and printers. 
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The server computer may operate in a networked 
environment using logical connections to one or more 
remote computers, such as a remote client computer. 
The remote computer may be a workstation, a server 
5 computer, a router, a peer device or other common 

network node, and typically includes many or all of the 
elements described relative to the server computer. 
The logical connections include a local area network 
(LAN) and a wide area network (WAN) . Such networking 

10 environments are commonplace in offices, enterprise- 

wide computer networks, intranets and the internet. 

When used in a LAN networking environment, the 
server computer is connected to the local network 
through a network interface or adapter. When used in a 

15 WAN networking environment, the server computer 

typically includes a modem, or is connected to a 
communications server on the LAN, or has other means 
for establishing communications over the wide area 
network, such as the internet. The modem, which may be 

20 internal or external, is connected to the system bus 

via the serial port interface. In a networked 
environment, program modules depicted relative to the 
server computer, or portions thereof, may be stored in 
the remote memory storage device. It will be 
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appreciated that the network connections shown are 
exemplary and other means of establishing a 
communications link between the computers may be used. 
In accordance with the practices of persons 
5 skilled in the art of computer programming, the present 

invention has been described with reference to acts and 
symbolic representations of operations that are 
performed by a computer, such as the server computer, 
unless otherwise indicated. Such acts and operations 

10 are sometimes referred to as being computer-executed. 

It will be appreciated that the acts and symbolically 
represented operations include the manipulation by the 
processing unit of electrical signals representing data 
bits which causes a resulting transformation or 

15 reduction of the electrical signal representation, and 

the maintenance of data bits at memory locations in the 
memory system (including the system memory, hard drive, 
floppy disks, and CD-ROM) to thereby reconfigure or 
otherwise alter the computer system' s operation, as 

20 well as other processing of signals. The memory 

locations where such data bits are maintained are 
physical locations that have particular electrical, 
magnetic, or optical properties corresponding to the 
data bits. 
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It will be understood that the above description 
of the present invention is susceptible to various 
modifications, changes and adaptations, and the same 
are intended to be comprehended within the meaning and 
5 range of equivalents of the appended claims. The 

presently disclosed embodiments are considered in all 
respects to be illustrative, and not restrictive. The 
scope of the invention is indicated by the appended 
claims, rather than the foregoing description, and all 
10 changes that come within the meaning and range of 

equivalence thereof are intended to be embraced 
therein. 


